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(3) Packaged electronic system. 

(5?) A hermetic package particularly adapted for 
high density interconnect (HDI) electronic sys- 
tems employs a ceramic substrate which serves 
as a base for the hermetic package. The sub- 
strate comprises a cofired body including 
buried conductors which provide electrical con- 
tinuity between a set of inner contact points and 
a set of outer contact points bridging a seal ring 
that comprises either a solder seal or a weldable 
seal for the hermetic package lid. The outer 
contact points may be directly connected to a 
leadframe. The leadframe leads, after severing, 
can be directly attached to a printed circuit 
board. 
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The present invention relates generally to inte- 
grated circuit packaging, embodiments of the inven- 
tion relate to hermetically packaged electronic sys- 
tems embodying a high density interconnect (HDI) 
structure. s 

Hermetically sealed packages have long been 
used to package semiconductor devices for use in 
high reliability systems and in hostile environments. A 
primary advantage of a hermetically sealed package 
for a sensitive electronic device or circuit is that the 10 
hermetic seal ensures that no outside contaminants 
or other deleterious materials can reach the sensitive 
device, component or circuit. This ensures that a de- 
vice which, after hermetic sealing, meets specifica- 
tions during testing, will not deteriorate as a result of is 
contamination or the introduction of other deleterious 
materials. This assurance is particularly important in 
system which must exhibit high reliability. 

While production of a container for an electronic 
circuit which can be hermetically sealed does not 20 
seem, at first glance, to be a particularly complicated 
process, this initial perception can be misleading, es- 
pecially when a new container configuration is re- 
quired. Lead time for fabrication of a new container 
configuration normally runs at least 4-6 months and 25 
often more. If changes are required, the same period 
of time is needed for revisions. Consequently, when 
a new system is designed, it must either be designed 
to fit into an existing hermetic enclosure or substantial 
lead time must be provided for designing and fabricat- 30 
ing the hermetic enclosure for that system. 

As disclosed in Eichelberger et a!. U.S. Pat No. 
4,783,695, and related patents, a high density inter- 
connect (HDI) structure which has been developed by 
General Electric Company offers many advantages in 35 
the compact assembly of digital and other electronic 
systems. For example, an electronic system such as 
a microcomputer which incorporates between thirty 
and fifty integrated circuit chips, or even more, can be 
fully assembled and interconnected on a single HDI 40 
substrate which is fifty mm long, fifty mm wide and 
127 mm thick. 

This HDI structure can be disassembled for repair 
or replacement of a faulty component and then reas- 
sembled without significant risk to the good oompo- 45 
nents incorporated within the system. Repairability is 
particularly important where fifty or more chips having 
a cost of as much as $2,000.00, each, may be incor- 
porated in a single system on one substrate. This re- 
pairability is a substantial advance over prior intercon- so 
nection systems in which reworking the system to re- 
place damaged (i.e., faulty) components is either im- 
possible or involves substantial risk to the undam- 
aged (i.e., good) components. Exemplary, testing and 
repair techniques are disclosed in Eichelberger et al. 55 
Pat. Nos. 4,878,991, 4,884,122 and 4,937,203. 

Very briefly, in the manufacture of one embodi- 
ment of systems employing the aforementioned HDI 



structure, individual cavities (or one large cavity) hav- 
ing appropriate depths at the intended locations of the 
various chips are formed in a component-supporting 
surface of the ceramic substrate. The various integra- 
ded circuit chips and other components are placed in 
their desired locations within the cavities and adhe- 
sively attached to the substrate. 

At this stage, the upper surfaces of all compo- 
nents and portions of the substrate component-sup- 
porting surface are disposed substantially in a com- 
mon plane. A multi-layer high density interconnect 
(HDI) overcoat structure including interleaved layers 
of dielectric material and metallized conductive mate- 
rial is then built up to electrically interconnect the com- 
ponents into a functioning system. 

The HDI overcoat structure typically does not ex- 
tend all the way to the outer edge of the substrate 
component-supporting surface; rather, the overcoat 
structure terminates just inside a row of contact pads 
to which external connections are subsequently 
made, such as by ultrasonic wire bonding, when, the 
system is finally assembled into a suitable leaded 
package. These contact pads are formed directly on 
portions of the substrate surface surrounding the cav- 
ities, and are electrically connected through suitable 
vias within the HDI overcoat structure to lower metal- 
lization layers of the HDI overcoat structure. Metalli- 
zation deposited or otherwise formed directly on the 
ceramic substrate, as opposed to metallization layers 
within the HDI overcoat structure, is referred to as 
"metal zero". 

This connection of the HDI electronic system into 
a separate leaded package, such as by conventional 
wire bonding, creates an additional interface, increas- 
es thermal impedance, and ultimately results in higher 
assembly costs than is achieved in accordance with 
the present invention. 

Embodiments of the invention seek to provide: 

a packaged electronic system of improved per- 
formance and reliability by eliminating a package in- 
terface and need for wire bond interconnection; 

a simplified hermetic HDI system packaging 
configuration which does not require custom design- 
ing and is compatible with existing HDI system man- 
ufacturing processes; 

an hermetic package which can be readily dis- 
assembled to repair an electronic system contained 
therein, and which can subsequently be reseated; 
and/or 

an HDI system assembly which eliminates the 
need for packaging an HDI substrate in a secondary 
package and allows both size and weight reduction. 

Briefly, in accordance with a preferred embodi- 
ment of the invention, a packaged electronic system 
includes a package base comprising a ceramic sub- 
strate having a component supporting surface. At 
least one electronic component having contact pads 
is disposed on the component-supporting surface. 
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The component-supporting surface preferably in- 
cludes at least one cavity within which the electronic 
components are disposed, so as to ensure that major 
surfaces of the electronic components are substan- 
tially coplanar with portions of the component-sup- 
porting surface surrounding the cavity or cavities. 

A seal ring is disposed on the component-sup- 
porting surface encircling the electronic components 
and any cavities in which they are situated. The seal 
ring may comprise either a solder seal ring or a weid- 
able ring. 

Disposed on the component-supporting surface 
just inside the seal ring is a set of inner contact points, 
comprising, for example, contact pads. Disposed on 
the component supporting surface just outside the 
seal ring is a corresponding set of outer contact 
points, also comprising contact pads. The outer con- 
tact points are adapted for connection to individual 
leads of a lead frame. 

To provide electrical continuity, a set of electrical 
conductors extends between the inner and outer sets 
of contact points and is buried, at least in part, in the 
ceramic substrate. The ceramic substrate and the set 
of electrical conductors buried, at least in part, in the 
ceramic substrate comprise a cofired body. 

Electrical connections are made between the 
component contact pads and the inner contact points, 
preferably by means of a multilayer HDI overcoat 
structure including interleaved layers of dielectric ma- 
terial and conductive material disposed over portions 
of the substrate, over the electronic components, and 
over the set of inner contact points. 

To complete the hermetic structure, a package lid 
is attached to the solder seal ring enclosing the elec- 
tronic components and the HDI overcoat structure. 

Preferably, to provide for convenient grounding of 
the package lid, an electrical feedthrough extends 
from the seal ring through the ceramic substrate to an 
opposite side of the ceramic substrate. In this in- 
stance, the electrical feedthrough for grounding also 
comprises a portion of the cofired body. 

In embodiments where the seal ring comprises a 
solder ring on portions of the component-supporting 
surface surrounding any cavities, the seal ring, upper 
surfaces of the components, and substantially all por- 
tions of the component-supporting surface surround- 
ing the cavities are coplanar. 

In embodiments where the seal ring comprises a 
weldable ring, the component-supporting surface in- 
cludes a peripheral ledge having a ledge surface re- 
cessed with respect to the portion of the component- 
supporting surface surrounding the cavity. The weld- 
able ring has a thickness such that a major surface of 
the weldable ring is substantially coplanar with por- 
tions of the component-supporting surface surround- 
ing the cavity. The weldable ring results in an easily 
repairable package. 

The invention thus results in a hermetic package 



particularly adapted far HDI electronic systems. The 
ceramic base of the package, which also constitutes 
the HDI substrate, comprises a cofired and highly her- 
metic body including buried conductors which provide 

5 electrical continuity between the inner and outer con- 
tact points that bridge the seal ring for the hermetic 
package lid. The outer contact points are adapted for 
connection to leads of a conventional leadframe such 
that, after severing, the leadframe leads and thus the 

10 package can be directly attached to a printed circuit 
board. 

The invention, both as to organization and con- 
tent, will be better understood and appreciated from 
the following illustrative description, taken in conjunc- 
15 tion with the drawings, in which: 

FIG. 1 is a plan view of a packaged electronic sys- 
tem in accordance with the invention, shown con- 
nected to a lead frame. 

FIG. 2 is a cross section view taken along line 2- 
20 2 of FIG. 1 , showing details of an embodiment of 
the invention employing a solder seal ring; 
FIG. 3 is a cross section view corresponding to 
that of FIG. 2, depicting an intermediate fabrica- 
tion step prior to firing of the cofired body compris- 
25 ing the ceramic HDI substrate and package base; 
FIG. 4 is a cross section view generally compar- 
able to that of FIG. 2, but depicting an embodi- 
ment of the invention employing a weldable seal 
ring; and 

30 FIG. 5 is a cross section view corresponding to 
that of FIG. 4, depicting an intermediate step in 
the fabrication process prior to firing of the cofired 
ceramic body comprising the ceramic HDI sub- 
strate and package base. 
35 FIG. 1 shows, in plan view, a packaged electronic 
system 10 in accordance with the invention attached 
to a conventional lead frame 12 having individual 
leads 14. It will be appreciated that, prior to actual 
mounting of the packaged electronic system on a 
40 printed circuit board, for example, lead frame 12 is 
severed from individual leads 14 

With reference to FIG. 2 in addition to FIG. 1, the 
packaged electronic system is seen to include a cer- 
amic substrate 16, which, in accordance with the in- 
45 vention, also serves as the base of the completed her- 
metic package. The ceramic substrate material may 
comprise either alumina (Al 2 0 3 ) or aluminum nitride 
(AIN). In accordance with HDI fabrication processes, 
substrate 16 may, for example, have a thickness be- 
so tween 0.635 and 2.54 mm (25 and 1 00 mils). The sub- 
strate is of appropriate size and strength for the over- 
all system, and is typically less than fifty mm square. 

Upper surface 18 of substrate 16 is a component- 
supporting surface. Included in component-support- 
55 ing surface 1 8 are either one large cavity (not shown) 
or individual cavities 20 within which integrated circuit 
chips 22 having contact pads 24 are placed. The in- 
dividual cavities 20 are of appropriate depths for the 
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various chips 22 mounted therein. 

Cavities 20 may be formed by starting with a bare 
substrate having a uniform thickness and desired 
size. Conventional, laser or ultrasonic milling is used 
to form cavities 20 in which the various chips and 5 
other components are to be positioned. Where a rel- 
atively thicker or relatively thinner component will be 
placed, the corresponding cavity bottom is made re- 
spectively deeper or shallower. 

The cavity 20 bottoms are then each provided 10 
with a thermoplastic adhesive layer (not shown), pre- 
ferably polyetherimide resin available under the trade- 
mark ULTEM® from General Electric Company, Pitts- 
field, MA. The various chips and components are then 
placed in their desired locations within cavities 20, is 
and the entire structure is heated to the softening 
point of the polyetherimide (in the vicinity of 217°C to 
235°C depending on the formulation used), and then 
cooled to thermoplastically bond the individual IC 
chips 22 to cavities 20. 10 

At this stage, the upper surfaces of a!! compo- 
nents 22 and the unmilled portions of the substrate 
component-supporting surface 18 surrounding cavi- 
ties 20 are disposed in substantially a common plate. 
A multi-layer high density interconnect (HDI) overcoat 25 
structure 26 is then built up to electrically interconnect 
the components into an actual functioning system. To 
begin the HDI overcoat structure, a polyimide dielec- 
tric film 28, which may be Kapton® polyimide avail- 
able from E.I. du Pontde Nemours and Company, Wil- 30 
mington, DE, about 0.0005 to 0.003 inch (12.5 to 75 
microns) thick is pretreated to promote adhesion. The 
Kapton polyimide is coated on one side with ULTEM® 
polyetherimide resin or some other appropriate ther- 
moplastic and laminated across the top of chips 22, 35 
other components, and the substrate component- 
supporting surface 18. The ULTEM resin serves as a 
thermoplastic adhesive to hold the Kapton polyimide 
film 28 in place. 

Next, via holes 30 are laser-drilled in the Kapton 40 
film and ULTEM adhesive layers thereon, in alignment 
with contact pads 24 on electronic components 22 to 
which it is desired to make contact. Exemplary laser 
drilling techniques are disclosed in Eichelbergeretal. 
Pat. Nos. 4,714,516 and 4,894,115; and in Loughran 45 
et al. Pat No. 4,764,485, each of which is incorporat- 
ed herein by reference. 

Build up of the HDI structure continues by forming 
a patterned metallization layer 32 over Kapton film 
layer 28 and extending into via holes 30 to make elec- so 
trical contact to contact pads 24 at the bottoms of the 
holes. Metallization layer 32 may be patterned to form 
individual conductors while it is being applied over 
Kapton film layer 28, or it may be applied as a contin- 
uous layer and then patterned using photoresist and 55 
etching techniques. The photoresist is preferably ex- 
posed using a laser which is scanned relative to the 
substrate to provide an accurately aligned conductor 



pattern at the end of the process. Exemplary techni- 
ques for patterning the metallization layer 32 are dis- 
closed in Wojnarowski etal. U.S. Pat. Nos. 4,780,177 
and 4,842,677; and in Eichelberger et al. Pat No. 
4,835,704, each of which is incorporated herein by 
reference. Any misposition of the individual chips 22 
and their contact pads 24 is compensated for by an 
adaptive laser lithography system as disclosed in Ei- 
chelberger et al. U.S. Pat No. 4,835,704. 

Additional dielectric 28' and metallization 32* lay- 
ers are provided as required in order to provide all of 
the desired electrical connections among chips 22. 
The HDI overcoat layer 26 terminates at an edge 34, 
and does not extend all the way to the edge of sub- 
strate 16. 

A seal ring 36, disposed on component-support- 
ing surface 18 of substrate 16, encircles cavities 20 
and components 22. In the embodimentshown in FIG. 
2, seal ring 36 is a solder seal ring comprising metal, 
such as tungsten, preferably cofired with ceramic sub- 
strate 16 as described in greater detail heroin below 
with reference to FIG. 3. Alternatively, solder seal ring 
36 may be a layered structure, comprising layers of ti- 
tanium-copper-nickel, respectively, or titanium-gold, 
respectively. 

Also disposed on the component-supporting sur- 
face inside seal ring 36 is a set of inner contact points 
38, comprising pads for example. Correspondingly lo- 
cated on the component-supporting surface outside 
seal ring 36 is a set of outer contact points 40, also 
comprising pads. Outer contact points 40 are adapted 
for connection to leads 14 of lead frame 12 (FIG. 1). 
Pads 40 may comprise gold, aluminum, copper, or an- 
other suitable metal, such as tungsten, cofired with 
ceramic substrate 16 as described in greater detail 
hereinbelow with reference to FIG. 3. The individual 
leads 14 of lead frame 12 may be attached to outer 
contact pads 40 by either welding or soldering. 

To provide electrical continuity between inner 
contact points 38 and outer contact points 40, a set of 
electrical conductors 42 is, at least in part, buried in 
ceramic substrate 16, and cofired therewith, again as 
described in greaterdetail hereinbelow with reference 
to FIG. 3. 

To complete the hermetically sealed structure, a 
package lid 44 is attached to seal ring 36, enclosing 
electronic components 22 and HDI overcoat structure 
26. Thus, HDI overcoat structure 26 which terminates 
at edge 34 is wholly within the enclosure comprising 
package ltd 44, but extends far enough to make elec- 
trical contact with the set of inner contact points 38. 
The package lid may comprise Kovar® metal, which 
is a steel alloy having a thermal coefficient of expan- 
sion very close to that of ceramic, or other suitable 
material. In the embodiment of FIG. 2 wherein seal 
ring 36 is a solder seal ring, lid 44 is simply soldered 
to ring 36 following initial testing of the system. In the 
completed package structure, it is thus apparent that 
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manufactured. The sets of inner contact points 38 and 
outer contact points 40 are arranged for general pur- 
pose, and the specific circuit configuration is deter- 
mined by the subsequently-applied HDI overcoat 
5 structure 26 and milled cavities 20 which may readily 
be fabricated on a custom basis in accordance with 
the HDI fabrication process disclosed in detail in the 
various patents referred to hereinabove. 

FIG. 4 illustrates an alternative embodiment of 
10 the invention which, rather than the solder seal ring 36 
of the embodiment shown in FIG. 2, employs a weld- 
able ring 58 for attachment of hermetic lid 44. Weld- 
able ring 58 is preferably made of Kovar metal, al- 
though molybdenum may alternatively be employed. 
is Weldable ring 58 is attached such as by brazing to a 
ring 52 of metal cofired with the ceramic base. Lid 44 
is attached tb ring 58^f (^r^6l i^^cal resis- 
tance welding, for example. 

An advantage of the weldable ring embodiment of 
20 FIG. 4 is that the system may be more readily re- 
worked, even after attachment of the hermetic pack- 
age lid. In particular, lid 44 can be carefully ground off, 
while still leaving a substantial portion of weldable ring 
58 for subsequent attachment of a new lid. This is an 
25 important aspect where extremely expensive chips 
may be employed in an HDI system, and repairability 
is a viable and significant aspect. 

Preferably, a major or top surface 54 of weldable 
ring 58 is substantially coplanar with portions of com- 
30 ponent-supporting substrate surface 18 surrounding 
cavities 22. To this end, component-supporting sur- 
face 18 includes a peripheral ledge having a ledge 
surface 56 recessed with respect to portions of the 
component-supporting surface surrounding the cavi- 
35 ties by an amount that positions weldable ring 58 at 
the proper height with respect to substrate surface 18. 

FIG. 5 depicts an intermediate stage in the fabri- 
cation process, prior to firing, when the ultimate cer- 
amic substrate 16 of the embodiment shown in FIG. 
40 4 comprises three layers 16a, 16b and 16c of green 
ceramic tape. This structure is fabricated in a manner 
similar to that described for the structure shown in 
FIG. 3. 

While specific embodiments of the invention have 
45 been illustrated and described herein, it is realized 
that numerous modifications and changes will occur 
to those skilled in the art It is therefore to be under- 
stood that the appended claims are intended to cover 
all such modifications and changes as fall within the 
so true spirit and scope of the invention. 



ceramic substrate 1 6 serves both as an HDI substrate 
and as a package base. 

Preferably, to facilitate electrical grounding of 
package lid 44, at least one electrical feedthrough 46 
extends from seal ring 36 at upper surface 18 of cer- 
amic substrate 1 6 through the ceramic substrate to an 
opposite (i.e., lower) surface 48 thereof. Electrical 
feedthrough 46 terminates at a representative contact 
pad 50, or other suitable electrical connection struc- 
ture. 

FIG. 3 depicts an intermediate step in a fabrica- 
tion process whereby ceramic substrate 16, buried 
electrical conductors 42 and electrical feedthrough 46 
comprise a cofired body, which also includes solder 
seal ring 36, inner contact pads 38 and outer contact 
pads 40. An essentially conventional multilayer cer- 
amic fabrication process is employed. What is known 
as "green" (unfired) ceramic tape is used. Green cer- 
amic tape is somewhat like cardboard, and includes 
various plasticizers and binders. The final ceramic 
substrate 16 of FiG. 2 is depicted in FIG. 3 as com- 
prising two discrete layers 16a and 16b of green cer- 
amic tape. After firing, layers 16a and 16b comprise a 
uniform and hermetic body (i.e., substrate) which no 
longer has a laminated structure. Such monolithic 
structure is fabricated on a layer-by-layer basis. Start- 
ing with layer 16a, necessary holes for vias and for 
registration purposes are punched. Conductor mate- 
rial is then screen printed onto layer 16a, preferably 
under vacuum conditions, such that the vias are com- 
pletely filled and buried connection 42 is formed. In or- 
der to withstand subsequent high temperature proc- 
essing, for example 1 600°C, a metal such as tungsten 
is employed as the conductor material. 

As many layers as are needed are subsequently 
built up, continuing, for example, with layer 16b on 
which pads 38 and 40 are printed, as well as ring 36. 
The structure is then placed in a sintering oven, which 
employs a controlled atmosphere and temperature to 
form the final structure in a series of stages over time. 
An initial stage, at a relatively lower temperature, is a 
binder burnout stage, which results in a relatively por- 
ous ceramic. The temperature is then increased to ul- 
timately create a dense ceramic and thus a highly her- 
metic cofired body including the ceramic and metalli- 
zation layers. However, ceramic materials are avail- 
able which are fixed at lower temperatures, for exam- 
ple 900°C. At such lower temperatures, silver or cop- 
per may be employed for the conductors, rather than 
tungsten. The result of firing at lower temperatures 
may be referred to as a low temperature cofired body. 

The detailed design and fabrication of multilayer 
cofired ceramic bodies of the type descried, whether 
cofired at the high or low temperatures, is a time- 
consuming process. Nevertheless, the cofired body $5 
comprising ceramic substrate 16, buried electrical 
conductors 42, and feedthrough conductors 46 need 
not be customized for the particular system being 



Claims 

1. A packaged electronic system comprising: 

a ceramic substrate having a component- 
supporting surface; 

at least one electronic component dis- 
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posed on said component-supporting surface, 
said electronic component having contact pads 
thereon; 

a seal ring disposed on said component- 
supporting surface encircling said at least one 5 
electronic component; 

a set of inner contact points on said com- 
ponent-supporting surface and a corresponding 
set of outer contact points on said component- 
supporting surface, said inner contact points be- 10 
ing encircled by said seal ring and said outer con- 
tact points being situated outside said seal ring; 

a set of electrical conductors buried at 
least in part in said ceramic substrate and extend- 
ing between said inner and outer sets of contact 15 
points; 

electrical connections extending between 
at least some of said component contact pads 
and at least some of said inner contact points, re- 
spectively; and 20 

a package iid attached to said sea! ring 
and enclosing said electronic component and 
said electrical connections. 

2. The packaged electronic system in accordance 25 
with claim 1, wherein said ceramic substrate and 

said set of electrical conductors buried at least in 
part in said ceramic substrate comprise a cofired 
body. 

30 

3. The packaged electronic system in accordance 
with claim 1, wherein said electrical connections 
extending between at least some of said compo- 
nent contact pads and at least some of said inner 
contact points, respectively, comprise a multilay- 35 
er interconnect structure including interleaved 
layers of dielectric material and conductive mate- 
rial, said multilayer interconnect structure being 
disposed over portions of said substrate, over 
said electronic component and over said inner set 40 
of contact points. 

4. The packaged electronic system in accordance 
with claim 3, wherein said component-supporting 
surface includes at least one cavity, said electron- 45 
ic component being disposed in said cavity such 

that a major surface of said electronic component 
is substantial!/ coplanar with a portion of said 
component-supporting surface surrounding said 
cavity. so 

5. The packaged electronic system in accordance 
with claim 1 and further comprising an electrical 
feedthrough extending from said seal ring 
through said ceramic substrate to a surface oppo- 55 
site said component-supporting surface, said 
feedthrough allowing said seal ring and said 
package lid to be grounded therethrough. 



6. The packaged electronic system in accordance 
with claim 5, wherein said ceramic substrate, said 
set of electrical conductors buried at least in part 
in said ceramic substrate and said electrical feed- 
through comprise a cofired body. 

7. The packaged electronic system in accordance 
with claim 1, including additional electronic com- 
ponents disposed on said component-supporting 
surface. 

8. The packaged electronic system in accordance 
with claim 7, wherein said component-supporting 
surface includes at least one cavity, each of said 
electronic components being disposed in said 
cavity such that major surfaces of said compo- 
nents are substantially coplanar with a portion of 
said component-supporting surface surrounding 
said cavity. 

9. The packaged electronic system in accordance 
with claim 8, wherein said electrical connections 
extending between at least some of said compo- 
nent contact pads and at least some of said inner 
contact points, respectively, comprise a multilay- 
er interconnect structure including interleaved 
layers of dielectric arterial and conductive mate- 
rial, said multilayer interconnect structure being 
disposed over said portion of said component- 
supporting surface surrounding said cavity, over 
said electronic components and over said inner 
set of contact points. 

10. The packaged electronic system in accordance 
with claim 1, wherein said seal ring comprises a 
solder seal ring. 

11. The packaged electronic system in accordance 
with claim 1, wherein said seal ring comprises a 
weldabfe seal ring. 

12. The packaged electronic system in accordance 
with claim 1, wherein 

said component-supporting surface in- 
cludes at least one cavity, said electronic compo- 
nent being disposed in said cavity such that a ma- 
jor surface of said electronic component is sub- 
stantially coplanar with a portion of said compo- 
nent-supporting surface surrounding said cavity; 
and wherein 

said seal ring comprises a solder seal ring 
surrounding said cavity. 

13. The packaged electronic system in accordance 
with claim 1, wherein 

said component-supporting surface in- 
cludes at least one cavity, said electronic compo- 
nent being disposed in said cavity such that a ma- 
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jor surface of said electronic component is sub- 
stantially coplanar with a portion of said compo- 
nent-supporting surface surrounding said cavity, 
said component-supporting surface including a 
peripheral ledge having a ledge surface recessed s 
with respect to said portion of said component- 
supporting surface surrounding said cavity; and 
wherein 

said seal ring comprises a weldable ring 
disposed on said ledge surface, said weldable io 
ring having a thickness such that a major surface 
thereof is substantially coplanar with said portion 
of said component-supporting surface surround- 
ing said cavity. 

15 

14. The packaged electronic system in accordance 
with claim 1 and further including a lead frame, at 
least some of said outer contact points being con- 
nected to corresponding individual leads of said 
lead frame. 20 

15. A hermetically packaged electronic system com- 
prising: 

a package base comprising a nonconduc- 
tive substrate having a component-supporting 25 
surface; 

a plurality of electronic components dis- 
posed on said component-supporting surface; 

a seal ring disposed on said component- 
supporting surface encircling said electronic 30 
components; 

a set of inner contact points on said com- 
ponent-supporting surface and a corresponding 
set of outer contact points on said component- 
supporting surface, said inner contact points be- 35 
ing encircled by said seal ring and said outer con- 
tact points being situated outside said seal ring; 

a set of electrical conductors buried at 
least in part in said substrate and extending be- 
tween said in ner and outer sets of contact points; 40 

a multilayer interconnect structure includ- 
ing interleaved layers of dielectric material and 
conductive material, said multilayer interconnect 
structure being disposed over said components, 
over portions of said substrate, and over said in- 45 
ner set of contact points; and 

a package lid hermetically attached to said 
seal ring and enclosing said electronic compo- 
nents and said multilayer interconnect structure. 

50 

16. The hermetically packaged electronic system in 
accordance with claim 15 and further comprising 
an electrical feedthrough extending from said 
seal ring through said substrate to a surface op- 
posite said component-supporting surface, said 55 
feedthrough allowing said seal ring and said 
package lid to be grounded therethrough. 



17. The hermetically packaged electronic system in 
accordance with claim 15 and further including a 
lead frame, at least some of said outer contact 
points being connected to corresponding individ- 
ual leads of said lead frame. 

18. The hermetically packaged electronic system in 
accordance with claim 15, wherein 

said component-supporting surface in- 
cludes at least one cavity, said electronic compo- 
nents being disposed in said cavity such that ma- 
jor surfaces of said electronic components are 
substantially coplanar with a portion of said com- 
ponent-supporting surface surrounding said cav- 
ity; and wherein 

said seal ring comprises a solder seal ring 
on said portion of said component-supporting 
surface surrounding said cavity. 

19. The hermetically packaged electronic system in 
accordance with claim 15, wherein 

said component-supporting surface in- 
cludes at least one cavity, said electronic compo- 
nents being disposed in said cavity such that ma- 
jor surfaces of said electronic components are 
substantially coplanar with a portion of said com- 
ponent-supporting surface surrounding said cav- 
ity and said component-supporting surface fur- 
ther includes a peripheral ledge having a ledge 
surface recessed with respect to said portion of 
said component-supporting surface surrounding 
said cavity; and wherein 

said seal ring comprises a weldable ring 
disposed on said ledge surface, said weldable 
ring having a thickness such that a major surface 
thereof is substantially coplanar with said portion 
of said component-supporting surface surround- 
ing said cavity. 
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